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(54) Process for exposing a peripheral area of a wafer and a device for executing the process 



(57) A process for exposing the peripheral area of a 
wafer and a device for executing the process is provided 
to enable both step-shaped exposure and also ring- 
shaped exposure of part of the peripheral area of a 
wafer using a single arrangement. The device includes 
a rotary carrier for receiving a wafer having resist ther- 
eon, which is moved and rotated based on the position 
of the wafer on the carrier, the position of a singular 
point formed on an edge of the wafer, such as an "ori- 
f la" and the like, and furthermore alignment mark posi- 



tion information, to position the wafer in a stipulated 
position. Then, using a X-Y carrier, the rotary carrier is 
moved as exposure light is radiated from a first exit part 
to expose some of the peripheral area of the wafer in a 
step shape. Next, the rotary carrier is moved again and 
rotated, and exposure light emitted from a second exit 
part to expose a not yet exposed part of the peripheral 
area of the wafer in a ring-shape. A fiber changeover 
unit may be positioned and the exposure light intro- 
duced into an exit part from a single light source. 
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Description 

Background of the Invention 

Field of the Invention 5 

The invention relates to a process for exposing the 
peripheral area of a wafer, a process which is used for 
removal of a unnecessary resist on a wafer in a develop- 
ment process, and a device for executing the process. 10 
The invention relates especially to a process for expos- 
ing the peripheral area of a wafer, in which some of the 
peripheral area of the wafer is exposed in a step shape 
ad the remainder is exposed in a ring shape, and a 
device for executing the process. is 

Description of the Related Art 

In the manufacture of a semiconductor device, for 
example, an IC, LSI or the like, a photoresist (hereafter 20 
called a resist) is applied to the surface of a semicon- 
ductor wafer (hereafter called a wafer), such as a silicon 
wafer or the like. In this manner, a circuit pattern is 
formed. 

The peripheral area of a wafer however, is only 2s 
rarely used as a area in which the pattern is formed. In 
the case in which the resist is a positive resist, the 
peripheral area is not exposed, ad as a result, the resist 
remains in the peripheral area even after development. 
This resist which has remained in the peripheral area 30 
causes impurities on wafer surface and thus a reduction 
in yield due to loosening or the like during transportation 
and holding of the wafer. 

Therefore, a proposal has been advanced for 
removing the unnecessary resist in the periphery area 35 
of the wafer. To do this, a process for exposing the 
peripheral area of the wafer is carried out in which, 
regardless of the process of exposure in the area in 
which the pattern is formed, the unnecessary resist in 
the peripheral area is removed. 40 

Conventionally, the processes described below 
have been used as processes for exposure of the above 
described peripheral area of a wafer: 

(1) While one exit end, from which exposure light 45 
emerges, is moved parallel to the wafer surface in 
orthogonally intersecting directions, the peripheral 
area of the wafer is irradiated with the exposure 
light: Alternatively, instead of the exit end the wafer 
may be moved. The process exposes the periph- so 
eral area of the wafer in a step shape, as is illus- 
trated in Figure 17(a). This exposure process is 
hereinafter called step-shaped exposure. 

(2) While rotating a wafer on which the resist has 
been applied, the peripheral area of the wafer is 55 
irradiated with exposure light by which the entire 
periphery, or part, of the wafer is exposed in a ring 
shape, as is illustrated in Figure 17(b). This expo- 
sure process is hereinafter called ring-shaped 



exposure. 

The step-shaped exposure described above in (1) 
is often used for exposure of a peripheral area in the 
case in which the circuit pattern on the wafer is gradu- 
ally exposed using a reduction projection exposure 
device of the movement type (stepper). In the above 
described gradual exposure, the periphery of the area 
to be exposed, in which the circuit pattern is formed, is 
formed in a step shape which changes according to the 
exposure pattern because several circuit patterns, 
which each correspond to one chip at a time, are formed 
on the wafer. 

Therefore, in the peripheral area of the wafer, a 
step-shaped part is formed which is not yet exposed 
and some of the unnecessary resist has a step shape. 
This unnecessary resist causes the above described 
decrease of yield due to loosening or the like. The 
peripheral area of the wafer is therefore exposed in a 
step-shape by the process described above in (1), by 
which formation of the not yet exposed part on the wafer 
is prevented. 

Recently, there has been a greater demand for 
exposure of the peripheral area of the wafer in which the 
above described step-shaped and ring-shaped expo- 
sures are used at the same time. In this process, some 
of the peripheral area of the wafer is exposed in a step- 
shape and the remainder is exposed in a ring-shape, as 
is illustrated in Figure 17(c). To satisfy this demand, 
conventionally two exposure devices are used, i.e., one 
exposure device for step-shaped exposure of the 
peripheral area of the wafer, as disclosed in, for exam- 
ple, Japanese patent disclosure document HEI 4- 
291938, and one exposure device for ring-shaped expo- 
sure of the peripheral area of the wafer, as disclosed in, 
for example, Japanese patent disclosure document HEI 
2-1114 (US 4,899,195). Thus, two processes for expo- 
sure of the peripheral area of a wafer are executed. One 
of the devices is used to expose some of the peripheral 
area of the wafer, for example, in a step-shape, and then 
the wafer is transported to the other of the devices 
which exposes the remainder of the peripheral area of 
the wafer in a ring-shape. 

The above described prior art, however, has the fol- 
lowing disadvantages: 

(1) It is necessary to make available two exposure 
devices, that is, the exposure device for step- 
shaped exposure of the peripheral area of a wafer, 
and the exposure device for ring-shaped exposure 
of the peripheral area, which increases the floor 
surface occupied by the exposure devices in a 
clean room. 

(2) It is necessary to place the wafer on one of the 
exposure devices, to determine the placed state of 
the wafer, execute positioning and exposure, trans- 
port the wafer to the other exposure device, and 
then, again, to determine the placed state of the 
wafer, and to execute positioning and exposure. For 
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this reason several working processes are neces- 
sary. 

(3) To execute the above described exposures at 
the same station, use of an exposure device for 
step-shaped exposure of the peripheral area of a s 
wafer is conceivable. However, in this case, the fol- 
lowing problem occurs: 

As is known, for example, from Japanese patent 
disclosure document HEI 4-291938, in the above 
described exposure device, position data of the exit io 
end, from which the exposure light emerges, is 
computed as two-dimensional rectangular coordi- 
nates. Position control of the above described exit 
end is then performed. 

For ring-shaped exposure of the peripheral area of u 
a wafer, it is therefore necessary to increase the 
resolution of the above described rectangular coor- 
dinates. As a result, the amount of data is increased 
ad a memory with greater capacity is necessitated. 
Furthermore, if a microprocessor unit (MPU) which 20 
has a high working speed is not used, the through- 
put decreases compared to the exposure device 
which is known, for example, from Japanese patent 
disclosure document HEI 2-1 114. Thus, the device 
becomes expensive. If the resolution of the above 25 
described data is reduced, there is the tendency 
that the above described problem is solved. How- 
ever, instead, on the boundary of the area to be 
exposed in a ring-shape, there is a extremely small 
step-shape and loosening of the resist proceeds 30 
from this boundary area. 

Summary of the Invention 

Therefore, the first object of the invention is to pro- 35 
vide a process for exposure of the peripheral area of a 
wafer in which some of the peripheral area of the wafer 
can be exposed in a step-shape and the remainder can 
be exposed in a ring-shape without determining the 
placed state of the wafer twice. 40 

The second object of the invention is to provide a 
device for exposing the peripheral area of a wafer in 
which, by using a single device, some of the peripheral 
area of the wafer can be exposed in a step-shape and 
the remainder can be exposed in a ring shape, without 45 
transporting the wafer between the two devices or with- 
out determining the placed state of the wafer twice. 

The third object of the invention is to provide a 
device for exposure of the peripheral area of a wafer in 
which using one light source for purposes of exposure, so 
some of the peripheral area of a wafer can be exposed 
in a step-shape and the remainder can be exposed in a 
ring shape. 

The above described objects are achieved accord- 
ing to the process of the present invention for exposure 55 
of the peripheral area of a wafer, in which the peripheral 
area of a semiconductor wafer with a peripheral edge 
which is provided with a singular point with respect to its 
shape, such as an "orientation flat", "notch" and the like, 



and on which surface a photoresist has been applied, is 
irradiated using exposure light, and in which an unnec- 
essary resist is exposed outside the area on the semi- 
conductor wafer in which the pattern is formed, by the 
following process steps: 

a) Storage of position information via alignment 
marks which are recorded beforehand on the above 
described semiconductor wafer; 

b) Placement of the above described wafer, on 
which the resist has been applied, on a rotary car- 
rier which is positioned at a first station, and deter- 
mination and storage of both the placed state of the 
above described wafer on the rotary carrier and the 
position of the singular point on the above 
described wafer; 

c) Subsequent movement/rotation of the above 
described rotary carrier based on the above 
described determined and stored state in which the 
wafer is placed, based on the determined and 
stored position of the singular point of the wafer, 
and based on stored position information about the 
alignment marks such that the above described 
alignment marks are determined; 

d) Determination and storage of the positions of the 
alignment marks recorded on the above described 
wafer; 

e) Movement/rotation of the above described rotary 
carrier based on the above described determined 
and stored positions of the alignment marks such 
that the exposure light from a first exit part for the 
exposure light is radiated onto a first exposure initial 
position on the above described wafer; 

f) Irradiation of the peripheral area of a wafer with 
exposure light from the above described first exit 
part by moving the above described rotary earner 
parallel to the wafer surface in orthogonally inter- 
secting directions to achieve step-shaped exposure 
of part of the peripheral area of the wafer; 

g) Subsequent movement of the above described 
rotary carrier from the first station to the second sta- 
tion, and rotation thereof, based on the above 
described and stored state in which the above 
described wafer is placed, and based on the deter- 
mined and stored position of the singular point of 
the above described wafer, so that the exposure 
light from a second exit part is radiated onto a sec- 
ond exposure initial position in a not yet exposed 
part of the peripheral area of a wafer; and 

h) Subsequent turning of the rotary carrier at the 
above described second station, radiation of the 
exposure light from the above descrfoed second 
exposure initial position onto the not yet exposed 
part of the above described wafer, and thus ring- 
shaped exposure of the peripheral area of the 
above described wafer. 

In terms of hardware, the object are achieved 
according to the invention by a device for exposing the 
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peripheral area of a wafer which exposes the peripheral 
area of a semiconductor wafer having a photoresist 
wherein the device includes a rotary carrier on which 
the above described wafer is placed, and which rotates 
the above described wafer; an X-Y carrier for moving 5 
the above described rotary carrier parallel to the wafer 
surface and at the same time in orthogonally intersect- 
ing directions; a first exit part for the exposure light 
which is located at a first station which emits exposure 
light onto the above described wafer on the rotary car- 10 
rier which is moved by the above described X-Y carrier 
in orthogonally intersecting directions, and which 
exposes the peripheral area of the wafer in a step- 
shape; and a second exit part for the exposure light 
which is located at a second station which radiates the 1S 
exposure tight onto the above described wafer on the 
rotary carrier which rotates, and which exposes the 
peripheral area of a wafer in a ring-shape. 

The objects are also achieved according to the 
invention by a device for exposing the peripheral area of 20 
a wafer, having a photoresist formed on a surface 
thereof, which exposes the peripheral area of a semi- 
conductor wafer with a peripheral edge which is pro- 
vided with a singular point with respect to its shape, 
such as an "orientation flat*, a "notch" and the like, hav- 25 
ing the following features: a rotary carrier on which the 
above described wafer is placed, and which rotates the 
above described wafer; an X-Y carrier for moving the 
above described rotary carrier parallel to the wafer sur- 
face and at the same time in orthogonally intersecting 30 
directions; a sensor for determining the state in which 
the above described wafer is placed on the above 
described rotary carrier, the position of the singular 
point of the above described wafer and of alignment 
marks which are recorded on the above described 3s 
wafer; a control means which, based on the output of 
the above described sensor, drives the above described 
X-Y carrier which at the same time rotates the rotary 
carrier and which controls the position of the above 
described rotary carrier and its angle of rotation to stip- 40 
ulated values; a first exit part for the exposure light 
which is located at a first station for emitting exposure 
light onto the above described wafer on the rotary car- 
rier which is moved by the above described X-Y carrier 
in orthogonally intersecting directions, and which 45 
exposes the peripheral area of the wafer in a step- 
shape; and a second exit part for the exposure light 
which is located at a second station for radiating the 
exposure light onto the above described wafer on the 
rotary carrier which moves and rotates according to the so 
edge position of the above described wafer in its radial 
direction, and which exposes the peripheral area of a 
wafer in a ring-shape. 

The objects of the invention are furthermore 
achieved by providing the sensor in the above described 55 
device with a means for determining the position of the 
peripheral area of a wafer which determines the position 
of the peripheral edge area of the wafer on the rotating 
rotary carrier, and alignment units which determine the 



positions of the alignment marks recorded on the wafer. 
The above described control means stores location 
information on the above described alignment marks 
and, based on the output of the above described means 
for determining the position of the peripheral area of the 
wafer, determines a measure of the deviation of the 
wafer middle from the center of rotation of the rotary 
carrier and the position of the singular point of the wafer. 
Based on the above described amount of deviation, the 
above described position of the singular point of the 
wafer, the stored location information on the alignment 
marks and based on the coordinates of the alignment 
marks positions determined by the above described 
alignment units, the control means controls the posi- 
tions of the above described rotary carrier and its angle 
of rotation at the above described first and second sta- 
tions to stipulated values. 

The objects of the invention are moreover achieved 
by the above described device for exposing the periph- 
eral area of a wafer includes a unit for introducing the 
exposure light into the above described f irst and second 
exit parts for the exposure light which consists of a light 
source part, first fibers for introducing the light, second 
fibers for introducing the light, a holding part which 
keeps the light incidence ends of the above described 
first and second fibers at a fixed distance to one 
another; and of a drive device for the holding part which 
drives the above described holding part. The light exit 
ends of the above described first and second fibers for 
introducing the light each are connected to the above 
described first ad second exit parts for the exposure 
light. In the case of emitting the exposure light from the 
above described first exit part by means of the drive 
device for the holding part, the drive device is driven 
such that the light incidence end of the above described 
first fibers is positioned in the optical path of the emis- 
sion from the above described light source part. Also, in 
the case of emitting exposure light from the above 
described second exit part by means of the drive device 
for the holding part, the drive device is driven such that 
the light incidence end of the above described second 
fibers for introducing light is positioned in the optical 
path of the emission from the above described light 
source part. 

According to the invention, some of the peripheral 
area of the wafer can be exposed in a step shape and 
the remainder can be exposed in a ring-shape without 
determining the placed state of the wafer twice, 
because the peripheral area of the wafer is exposed in 
the above described manner. Therefore, the peripheral 
area of the wafer can be exposed with few working proc- 
esses and high efficiency. 

According to the invention, two exposure devices, 
i.e., one exposure device for step-shaped exposure of 
the peripheral area of the wafer and one exposure 
device for ring-shaped exposure of the peripheral area, 
need not be made available, and step-shaped exposure 
and ring-shaped exposure of the peripheral area of the 
wafer can be done using a single device without trans- 
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porting the wafer between two devices, or without deter- 
mining the placed state of the wafer twice. 

According to the invention, furthermore by execut- 
ing exposure at two stations, the device can be inher- 
ently produced at low cost because the control system 
does not become as large as in a device executing 
exposure at one station. 

Moreover, only one fight source part, for purposes 
of exposure, need be used and, thus, the device can be 
made smaller and, furthermore, the cost can be 
reduced. 

These and further objects, features and advan- 
tages of the present invention will become apparent 
from the following description when taken in connection 
with the accompanying drawings which, for purposes of 
illustration only, show several embodiments in accord- 
ance with the present invention. 

Brief Description of the Drawings 

Fig. 1 shows a schematic of one embodiment of the 

arrangement of a device according to the invention 

for exposure of the peripheral area of the wafer; 

Fig. 2 shows a schematic of a wafer area to be 

exposed and of alignment marks; 

Fig. 3 shows a schematic of one arrangement of the 

first exit part for the exposure light; 

Fig. 4 shows a schematic of one arrangement of an 

alignment unit; 

Fig. 5 shows a schematic of one arrangement of a 
CCD line sensor; 

Fig. 6 shows a side view and a front view of the 
embodiment of the device according to the inven- 
tion for exposure of the peripheral area of the wafer; 
Fig. 7 shows an overhead view of an embodiment 
of the device according to the invention for exposing 
the peripheral area of the wafer; 
Fig. 8 shows a schematic of the arrangement for 
step-shaped exposure of the peripheral area of the 
wafer; 

Fig. 9 shows a schematic of the arrangement for 
ring-shaped exposure of the peripheral area of the 
wafer; 

Fig. 10 shows a schematic of one example of the 

sequence in the step-shaped exposure of the 

peripheral area of the wafer; 

Fig. 11 shows a schematic of actuation of the 

device for exposing the peripheral area of the wafer 

according to the embodiment according to the 

invention; 

Fig. 12 shows a schematic of actuation of the 
device for exposing the peripheral area of the wafer 
according to the invention; 
Fig. 13 shows a schematic of the relation between 
eccentricity and the angle of rotation of the wafer; 
Fig. 14 shows a schematic of another embodiment 
of the invention; 

Fig. 15 shows a schematic of one example of the 
arrangement of a fiber changeover unit FCU; 



Fig. 16 shows a schematic of the arrangements in 
which optical fibers LF1 , LF2 are installed in moving 
plate MB; and 

Fig. 1 7 shows a schematic of the peripheral area of 
5 a wafer to be exposed. 

Detailed Description of the Preferred Embodiments 

Fig. 1 is a schematic of one embodiment of the 

10 arrangement of the device according to the invention for 
exposing the peripheral area of a wafer. Reference let- 
ters RS indicate a rotary carrier on which wafer W is 
placed and attached by means of a vacuum chuck or 
the like which is transported by means of a wafer trans- 

is port system WCV. 

Fig. 2 is a schematic of an area of wafer W to be 
exposed and of alignment marks. Wafer W, as shown in 
Fig. 2(a) and (b), includes a peripheral edge form such 
as an orientation flat OF which shows the crystal direc- 

20 tion of wafer W, and which is hereafter called "ori-fla", or 
a "notch" N. The circuit pattern is formed such that the 
above described "ori-fla" or above described "notch" N 
is assumed. Exposure is therefore fundamentally 
accomplished by proceeding from the above described 

25 "ori-fla" OF or above described "notch" N, even if the 
peripheral area of wafer W is exposed in a step-shape. 

Furthermore, alignment marks WAM1, WAM2 for 
executing accurate positioning are recorded on wafer 
W, as is described below. In the following, mainly expo- 

30 sure of the peripheral area of wafer W is described 
which is provided with ori-fla OF as in Fig. 2(a). How- 
ever, with respect to wafer W shown in Fig. 2(b), expo- 
sure of the peripheral area can also be done in the 
same way. 

35 In Fig. 1, reference letter M indicates a rotary drive 
device for rotating rotary carrier RS which is installed on 
an X-Y carrier XYS which moves in X-Y directions (X: 
for example, to the right and left in the drawing; Y: for 
example, to the front and rear in the drawing). If X-Y car- 

40 rier XYS is driven by an X-Y carrier drive device SD, 
above described rotary carrier RS moves together with 
above described rotary drive device M in the X-Y direc- 
tions. X-Y carrier XYS and X-Y carrier drive device SD 
can furthermore be made integral with one another. 

45 When rotary carrier RS is located at the position 
shown in the drawing by the solid line, i.e., at a first sta- 
tion, wafer W is irradiated with exposure light and the 
peripheral area of wafer W is exposed in a step-shape 
by moving rotary carrier RS in X-Y directions, as is 

so described below. When step-shaped exposure is com- 
pleted, rotary carrier RS is moved to the position in the 
drawing shown by the broken line and is located at a 
second station. During rotation of rotary carrier RS, 
wafer W is irradiated with exposure light and the periph- 

55 eral area of wafer W is exposed in a ring-shape. 

Furthermore, reference letters LHl indicate a first 
light source for purposes of exposure which is located at 
the first station, and which consists of a lamp for emis- 
sion of ultraviolet rays, a focussing mirror, a condenser 
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lens, a filter and a shutter SH1 or the like. Shutter SH1 
is driven by shutter drive device SC1. The exposure 
light which is emitted by the light source LH1 is intro- 
duced via optical fibers LF1 into an exit part L01 for the 
exposure light if shutter SH1 is open. The peripheral 
area of wafer W is, as described below, exposed in a 
step-shape by the exposure light which is emitted from 
exit part L01. 

Fig. 3 is a schematic of one example of the arrange* 
merit of exit part LOl which has lenses L1 , L2 as is illus- 
trated in Fig. 3(a), and in which the light radiated from 
optical fibers LF1 is focussed by lenses L1 . L2 and radi- 
ated onto wafer W. The irradiation area of exit part LOl 
has a shape similar to that of one face of optical fibers 
LF1. 

Fig. 3(b) is a schematic of the shape of the face of 
optical fibers LF1 which deliver the exposure light to exit 
part LOL Optical fibers LF1 are, as is shown in the 
drawing, located in a direction obliquely inclined at an 
angle of 45°. The irradiation area of exit part LOl for the 
exposure light, therefore, also has the shape shown in 
Fig. 3(b). 

By means of the above described shape of the irra- 
diation area of exit part LOl, step-shaped exposure, 
with a uniform amount of exposure, can be performed. 
Furthermore, the area can be widened which can be 
treated by scanning, and thus the irradiation time short- 
ened (as detailed in Japanese patent application HEI 6- 
259798). Fig. 1 also illustrates an alignment unit AU 
which positions wafer W, as described below. 

Fig. 4 shows a schematic of one example of the 
arrangement of alignment unit AU which consists of 
nonexposure light irradiation device LL1 for emitting 
nonexposure light, half mirror HM, lenses L3 and L4, 
and image recording element IMS, such as a CCD or 
the like, as is shown in the drawing. The nonexposure 
light emitted from nonexposure light irradiation device 
LL1 is emitted via half mirror HM onto wafer W, with 
reflected light which is picked up via half mirror HM, lens 
L4 and lens L3 by image recording element IMS. 

Referring to Fig. 1, a CCD line sensor LS consists 
of light source LL2 for emitting parallel nonexposure 
light ad a CCD array CL for picking up the light emitted 
from light source LL2, as is illustrated in Fig. 5. The light 
emitted from light source LL2 ispartially screened by 
one edge part of wafer W and the light which passes 
through the outside of the edge part is picked up by 
CCD array CL This means that, depending on which 
pixel of CCD array CL has emitted light, the position of 
the edge of wafer W can be determined. 

Therefore, by observing the initial changes of the 
CCD array in the rotation of wafer W, the position of the 
"ori-f la" OF of wafer W (or the position of "notch" N) and 
the amount of deviation of the center of wafer W from 
the center of rotation of rotary carrier RS can be deter- 
mined. For computation of the above described amount 
of deviation, for example, the process disclosed in JP 
patent disclosure document HEI 3-108315 (US 
5,168,021) can be used. 



As shown in Fig. 1 , a second light source LH2 for 
purposes of exposure is provided which has the same 
arrangement as the above described first light source 
LH1 and which is located at the second station. The 

5 exposure light emitted from light source LH2 is intro- 
duced via optical fibers LF2 into exit part L02 when 
shutter SH2 is open. Shutter SH2 is driven by a shutter 
drive device SC2. The peripheral area of wafer W is. as 
described below, exposed in a ring-shape by the expo- 
rt sure light which is emitted from exit part L02. 

Furthermore, an emission element R1 is provided 
and a light receiving element R2 is provided for picking 
up the light emitted from emission element R1 . Emis- 
sion element R1 and light receiving element R2 deter- 

is mine the edge part of wafer W. Exit part L02 for the 
exposure light is. as is described below, installed on a 
moving body in which emission element R1 and light 
receiving element R2 are installed, and moves together 
with the above described moving body when it moves. 

20 Exit part L02, emission element R1 and light 
receiving element R2 form exposure unit U1 which is 
driven by exposure light drive device UD1 in the direc- 
tion of the arrow of the drawing, by which control is 
effected such that with the exposure light emerging 

25 from exit part L02, a stipulated area of the peripheral 
area of wafer W is always irradiated. 

As a result, the amount of light picked up by light 
receiving element R2 is fed back to exposure unit drive 
device UD1 which controls the position of exposure unit 

30 U1 such that the amount of light picked up by light 
receiving element R2 becomes constant. For this rea- 
son, exposure unit U1 moves according to the edge 
position of wafer W in the direction of the arrow in the 
drawing, even if : wafer W rotates and its edge position 

35 changes. Exit part L02 always maintains a stipulated 
positional relationship to the edge of wafer W. Actuation 
of above described exposure unit U1 is detailed, for 
example, in Japanese patent disclosure document HEI 
2-1 114 (US 4.899.195). 

40 Furthermore, a control device Cnt is provided into 
which the outputs of alignment units AU and CCD line 
sensor LS, are input. Control device Cnt controls, with 
stipulated sequences, shutter drive devices SC1 . SC2. 
rotary drive device M, X-Y carrier drive device SD and 

45 exposure unit drive device UD1, by which exposure of 
the peripheral area of wafer W is accomplished. 

Figs. 6 through 9 schematically show the arrange- 
ment of the above described device for exposing the 
peripheral area of the wafer. Figs. 6 and 7 are schematic 

50 views of this embodiment of the overall arrangement of 
the device for exposing the peripheral area of the wafer. 
Fig. 8 schematically shows a state in which the periph- 
eral area of wafer W is exposed in a step shape at the 
first station. Fig. 9 schematically shows a state in which 

55 the peripheral area of the wafer is exposed in a ring 
shape at the second station. The same parts as in Fig. 
1 are provided with the same reference numbers. 

Fig. 6(a) shows a side view of this embodiment of 
the device for exposing the peripheral area of the wafer, 
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while Fig. 6(b) is a front view and Fig. 7 is an overhead 
view. Figs. 6 and 7 show states in which rotary carrier 
RS is located at the site shown in Fig. 1 by the broken 
line (that is, in which the peripheral area of the wafer is 
exposed in a ring shape). 5 

Referring to Figs. 6 and 7, first exit part LOI . align- 
ment units AU and CCD line sensor LS are installed and 
located as shown in the drawing to have adjustable 
positions in a frame (not shown). Rotary drive device M 
is installed on X-Y carrier XYS and moves to the right ad 10 
left in Fig. 6(a). and Fig. 6(b). Furthermore, a state is 
shown using a double dot-dash line in which wafer W is 
placed on rotary carrier RS. Also, an area PEU is shown 
which is to be exposed in a ring shape and which con- 
tains the exposure unit U1 provided with exit end L02 is 
and which is attached to the bottom. 

Fig. 8 shows schematically the positional relation- 
ship between rotary carrier RS and first exit part LOI, 
when the peripheral area of wafer W is exposed in a 
step shape at the first station. The same parts as in 20 
Figs. 1, 6 and 7 are provided with the same reference 
numbers. During step-shaped exposure of the periph- 
eral area of the wafer, rotation of rotary carrier RS is 
stopped ad the exposure light is radiated from exit part 
LOI onto the peripheral area of wafer W by moving 25 
wafer W by means of X-Y carrier XYS in the X-Y direc- 
tions. 

Fig. 10 is a schematic of one example of the 
sequence in the step-shaped exposure of the peripheral 
area of wafer W. As illustrated in Fig. 10, wafer W is 30 
moved by means of X-Y carrier XYS in the X-Y direc- 
tions. As a result, the area shown in Fig. 10(a) is 
exposed first. Next, wafer W is rotated by 90 degrees ad 
the area shown in Fig. 10(b) is exposed in the same 
way. 35 

Fig. 9 schematically shows the relative position of 
rotary carrier RS and area PEU to be exposed in a ring 
shape for ring-shaped exposure of the peripheral area 
of wafer W at the second station. In Fig. 9, the same 
parts as in Figs. 1 , 6 and 7 are provided with the same 40 
reference numbers ad the arrangement of exposure unit 
U1 , which is located in area PEU to be exposed in a ring 
shape, is shown. 

Exposure unit U1 includes of first movement body 
S1 in which emission element R1 and light receiving 45 
element R2 are installed, ad which moves in the radial 
direction of wafer W. Exposure unit U1 further includes 
a second movement body S2 in which second exit part 
L02 is installed, ad which is installed on movement 
body S1 to move in the radial direction of wafer W. In so 
addition, exposure unit U1 includes a first drive device 
M1 and a second drive device M2 which each drive 
movement bodies S1 and S2. 

The position of second movement body S2 with 
respect to first movement body S1 is kept constant at a ss 
stipulated value. The relative position of exit part L02 is 
fixed with respect to emission element R1 and light 
receiving element R2. By means of this relative position, 
the exposure width of the peripheral area of wafer W 
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(one exposure length in the radial direction of the wafer) 
can be established. 

Furthermore, based on the output of light receiving 
element R2, which is installed in first movement body 
SI , exposure unit drive device UD1 controls the position 
of first movement body S1 such that the edge of wafer 
W is matched, as described above. 

Referring to Fig. 9, when the peripheral area of 
wafer W is exposed, rotary carrier RS stops at the site 
shown in the drawing ad rotary carrier RS is rotated by 
means of rotary drive device M, by which wafer W 
rotates. During rotation of wafer W, exposure unit drive 
device UD1. based on the output of fight receiving ele- 
ment R2, controls the position of first movement body 

51 , as was described above, by which the location irra- 
diated with the exposure light corresponds to the edge 
of wafer W, that is, the exposure light irradiated from exit 
part L02 which is located on second movement body 

52. In this way. the peripheral area of wafer W is 
exposed with a stipulated exposure width. 

Figs. 11 and 12 are schematics of the actuation 
process of the device for exposing the peripheral area of 
a wafer according to this embodiment, as follows: 

(1) X-Y carrier drive device SD drives X-Y carrier 
XYS. Rotary carrier RS is moved to the site shown 
in Fig. 11(a) and picks up wafer W which has been 
transported by wafer transport system WCV shown 
in Fig. 1. Wafer W is placed at a stipulated site on 
rotary carrier RS and attached by means of a vac- 
uum chuck or the like. The position of wafer W in 
the above described transport furthermore has few 
variances, by which the center of wafer W and the 
center of rotation of rotary carrier RS do not always 
agree with one another, but small deviations from 
one another occur. 

(2) X-Y carrier drive device SD drives X-Y carrier 
XYS. Rotary carrier RS is moved to the site shown 
in Fig. 11(b) on the first station, and wafer W is 
rotated once. During rotation of wafer W, the posi- 
tion of the edge of wafer W is determined by means 
of CCD line sensor LS. The information about the 
edge position of wafer W which was determined by 
CCD line sensor LS is sent to control device Cnt, 
shown in Fig. 1 , and stored in a memory located in 
control device Cnt. Control device Cnt, based on 
the edge position information of wafer W which was 
stored in the above described memory, determines 
the amount of deviation of the center of wafer W 
from the center of rotation of rotary carrier RS, 
which is hereafter called "eccentricity". Further- 
more, it determines and stores the position of "ori- 
tur OF (or of "notch" N) of wafer W. 

(3) Based on the above computed data, rotary car- 
rier RS is rotated by driving rotary drive device M 
until the "ori-f la" becomes parallel to the X axis of 
the X-Y coordinate system shown in Fig. 11. Fur- 
thermore, in the case of the arrangement of a 
"notch" in the wafer W, rotary carrier RS is rotated 
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until a straight One, which is formed between notch 
N ad the center of wafer W, becomes parallel to the 

Y axis. 

As was described above, in step-shaped exposure 
of the peripheral area of wafer W, exposure is 5 
accomplished such that it proceeds from above 
described "ori-fla" OF or above described "notch" 
N. The reason for this is that the pattern is formed 
at a stipulated site with respect to "ori-fla" OF or 
"notch" N. The positional relationship between the w 
site at which the above described pattern is formed 
and "ori-fla" OF or "notch" N, can however have 
errors, depending on the accuracy in a preceding 
process performed prior to the process of this expo- 
sure of the peripheral area of the wafer, i.e., in a / 5 
process in which the pattern is formed. To achieve 
step-shaped exposure with high precision, there- 
fore, alignment is done using alignment marks 
WAM1 , WAM2, shown in Fig. 2, which have a stipu- 
lated positional relationship to the pattern. 20 

(4) Control device Cnt, based on the above 
described eccentricity and the position information 
about alignment mark WAM1 (see Fig. 2) on wafer 
W which was stored beforehand in control device 
Cnt. determines the amount of movement of rotary 25 
carrier RS and moves the carrier by means of X-Y 
carrier drive device SD so that alignment mark 
WAM1, recorded on wafer W (see Fig. 2), projects 
into the visual field of alignment unit All, as is 
shown in Fig, 11(c) with a solid line. The above 30 
described errors of the site at which the pattern is 
formed are not large to the degree in which the 
alignment marks are located outside of the visual 
field. This means that the angular direction is 
already corrected in above described step (3), 35 
which is necessary for alignment mark WAM1 to 
extend into the visual field of the alignment unit AU. 

(5) Nonexposure light is radiated from nonexposure 
light irradiation device LL1 (see Fig. 4) of alignment 
unit AU. The position coordinates of alignment mark 40 
WAM1 are determined and stored using an image 
recording element IMS. 

(6) Next, control device Cnt. by means of X-Y car- 
rier drive device SD, moves rotary carrier RS by an 
amount in the X-direction which corresponds to the 45 
distance between alignment mark WAM1 and align- 
ment mark WAM2 so that alignment mark WAM2, 
recorded on wafer W, extends into the visual field of 
alignment unit AU, as is shown in Fig. 11(c) by a 
dot-dash line. Then nonexposure light is radiated so 
from nonexposure light irradiation device LL1 (see 
Fig. 4) of alignment unit AU and the position coordi- 
nates of alignment mark WAM2 are determined and 
stored by image recording element IMS. 

(7) Based on the above determined position coordi- 55 
nates of alignment marks WAMl, WAM2 and the 
stored position information about the two alignment 
marks, control device Cnt computes the amount of 
rotation and amount of motion of rotary carrier RS, 
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rotates rotary earner RS such that afignment marks 
WAM1, WAM2 on wafer W are positioned at sites 
fixed beforehand, drives X-Y carrier XYS and 
moves rotary carrier RS. Above described actua- 
tions (5) through (7) are repeated until the differ- 
ences between the actual positions of alignment 
marks WAM1. WAM2 on wafer W and the fixed 
positions lie within stipulated values. When the dif- 
ferences are wfthin the stipulated values, radiation 
of the nonexposure light from the above described 
nonexposure light irradiation device LL1 is stopped. 

The process for the above described alignment 
may of the type described in Japanese patent applica- 
tion 7-276207 (US Patent Application Serial No. 
08/725,020) in which, for example, a tilt angle between 
a segment which is formed between alignment mark 
WAM1 and alignment mark WAM2 and the X-axis, is 
determined. The rotary carrier RS is rotated such that 
above described tilt angle lies within a stipulated value, 
and for which the rotary carrier is moved. 

(8) Control device Cnt, based on the above 
described eccentricity, computes the amount of 
motion of rotary carrier RS and moves rotary carrier 
RS such that the light emerging from exit part LOI 
irradiates a site on wafer W at which step-shaped 
exposure begins, as shown in Fig. 12(d). 

(9) Shutter SH1 (see Fig. 1) of light source LH1 is 
opened. Exit part LOI emits exposure light onto the 
peripheral area of wafer W and step-shaped expo- 
sure is started. Rotary carrier RS is moved, for 
example, in the X-Y directions, as shown in Fig. 10, 
along the area which is to be exposed in a step- 
shape and which was stored beforehand in control 
device Cnt, by which the peripheral area of wafer W 
is exposed in a step-shaped manner. Fig. 12(e) 
shows the state of the above described step- 
shaped exposure. In the case in which the area is 
wide in which X-Y carrier XYS moves, or in the case 
in which the area to be exposed in a step shape is 
narrow, and in which exposure is enabled without 
rotating wafer W, exposure need not always be 
done after wafer W has been rotated 90 degrees at 
a time, as was described above. 

(10) After completion of the above described step- 
shaped exposure, control device Cnt moves, by 
means of X-Y carrier drive device SD, rotary carrier 
RS from the first station to the location in Fig. 12(f) 
on the second station at which ring-shaped expo- 
sure is started. Control device Cnt rotates rotary 
carrier RS such that, with the light which emerges 
from exit part L02 and in which ring-shaped expo- 
sure is done, the location of wafer W is irradiated at 
which ring-shaped exposure is started. The loca- 
tion at which ring-shaped exposure is started, is 
stored beforehand in control device Cnt (for exam- 
ple, the angle of rotation between the singular point 
such as "ori-fla" OF, "notch" N or the like and a point 
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in which ring-shaped exposure begins, and the 
like). Control device Cnt corrects the above 
described stored angle of rotation based on the 
eccentricity determined above in step (2), com- 
putes the amount of rotation of wafer W based on 
the corrected angle of rotation and rotates wafer W. 

Fig. 13 is a schematic of the relation between 
the eccentricity and the angle of rotation. Reference 
letter O indicates the center of rotation of rotary car- 
rier RS. reference letter P indicates the intersection 
by the perpendicular between the center of rotation 
O and "ori-fla" OF and by the "ori-fla", and refer- 
ence letter Q indicates a point at which exposure is 
started. In Fig. 13(a) reference symbol Q1 indicates 
the angle between segment OP and segment OQ in 
the case in which the center of wafer W aligns with 
center of rotation O of rotary carrier RS. In Fig. 
13(b) reference symbol Q2 designates the angle 
between segment OP and segment OQ in the case 
in which the center of wafer W does not align with 
the center of rotation of rotary carrier RS. 

As is apparent from Fig. 13(a) and Fig. 13(b), in 
the case of deviation of the center of wafer W from 
the center of rotation of rotary carrier RS the angle 
between point P and site Q at which exposure is 
begun, proceeding from point P, is Q2, that is, a 
value which differs from angle Q1 at which the 
center of wafer W aligns with the center of rotation. 

In the case of deviation of the center of wafer W 
from the center of rotation of rotary carrier RS, it is 
necessary, based on eccentricity, to compute the 
difference between angle Q1 and angle Q2, i.e. Q1 
- Q2, and to correct the amount of rotation of wafer 
W as described hereinabove. The movement and 
rotation of rotary carrier RS from the first station to 
the second station can take place individually or at 
the same time. In the case of simultaneous execu- 
tion, the duration of the transition of step-shaped 
exposure to ring-shaped exposure can be short- 
ened, by which throughput is increased. 

(11) Shutter SH2 (see Fig. 1) of light source LH2 is 
opened. Exit part L02 emits exposure light onto the 
peripheral area of wafer W as it is rotated In this 
way, ring-shaped exposure is performed. In doing 
so, exit part L02, for the exposure light, moves 
according to the edge of wafer W in its radial direc- 
tion and the peripheral area of wafer W is exposed 
with a stipulated exposure intensity, as was 
described above. 

(12) After completion of ring-shaped exposure, 
shutter SH2 of the light source LH2 is closed. By 
means of X-Y carrier drive device SD, X-Y carrier 
XYS is driven and rotary carrier RS is moved ad 
removed to the site shown above in Fig. 11(a). 
Wafer W is removed from rotary carrier RS by wafer 
transport systems WCV and transported to the next 
process. 

In the above described embodiment, exposure of 



the entire periphery of wafer W is described. However, 
in the ring-shaped exposure of the peripheral area of 
wafer W by opening and closing of shutter SH2. only 
one part of the peripheral area of wafer W can be 

5 exposed. 

Fig. 14 shows a schematic of another embodiment 
of the invention. In this embodiment, introducing the 
light from only one light source LH1 via optical fibers 
LF1, LF2 selectively into exit parts L01, L02 results in 

10 both step-shaped exposure and also ring-shaped expo- 
sure of the peripheral area of the wafer being accom- 
plished. 

In Fig. 14, reference symbol LH1 indicates the light 
source which has shutter SH1 and shutter drive device 

15 SC1 , as was described above. Furthermore, reference 
letters BP indicate a base plate which is located in light 
source LH1, reference symbol FC1 indicates a fiber 
changeover device which consists, for example, of an 
air cylinder or the like, and reference letters MB indicate 

20 a movement plate which is arranged to move in base 
plate BP and which is driven by fiber changeover device 
FC1 to the top and bottom in the drawing, 

Fiber changeover device FC1, movement plate MB 
and base plate BP form f toer changeover unit FCU in 

25 this embodiment. Furthermore, reference symbols LF1 , 
LF2 indicate the optical fibers with one end each held by 
movement plate MB, and with the other ends each con- 
nected to exit part LOI . L02. Other arrangements are 
identical to the arrangements shown above in Fig. 1, 

30 wherein the fiber changeover device FC1 is controlled 
by control device Cnt shown in Fig. 1. 

Fig. 15 is a schematic of one example of the 
arrangement of fiber changeover unit FCU shown in Fig. 
14. The same parts as in Fig. 14 are provided with the 

3S same reference numbers. As illustrated in Fig. 15, base 
plate BP, which is located in light source LH1, is pro- 
vided with opening hi via which exposure light emerges 
from light source LH1. Furthermore, movement plate 
MB is provided with holders H1. H2 into which one end 

40 of optical fibers LF1, LF2 are inserted and attached. 
Movement plate MB is driven by fiber changeover 
device FC1 in the direction of the arrow in the drawing. 

Fig. 1 6 is a schematic of the arrangements in which 
optical fibers LF1, LF2 are installed in movement plate 

45 MB. The arrangements of movement plate MB and 
holders H1 . H2 in Fig. 15 are shown in cross section. As 
is apparent from the drawing, movement plate MB is 
provided with openings h2, h3 in which holders H1 , H2 
are installed which have through openings. The ends of 

so optical fibers LF1 , LF2 are inserted into holders H1 . H2 
and are attached, for example, with stop screws B1 , B2. 

Fiber changeover unit FCU, in this embodiment, 
has the above described arrangement. Fiber changeo- 
ver device FC1 drives movement plate MB. When open- 

55 ing hi of base plate BP aligns with opening h2 located 
on movement plate MB, the light radiated from the light 
source LH1 is incident, via openings hi . h2. onto optical 
fibers LF1 and the light incident onto optical fibers LF2 
is shielded. If movement plate MB is driven, and if open- 
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ing hi of base plate BP aligns with opening h3 f the light 
emitted from the light source LH1 is incident via open- 
ings hi , h3, onto optical ffoers LF2 and the light incident 
onto optical fibers LF1 is shielded. 

In the following, the exposure of the peripheral area 
of the wafer using fiber changeover unit FCU in this 
embodiment is described. The sequences in the posi- 
tioning of wafer W, step-shaped exposure, ring-shaped 
exposure and the (ike, are identical to sequences (1) 
through (12) described above. Primarily, actuation of 
fiber changeover unit FCU is described as follows: 

(1) As was described above, wafer W to be exposed 
is placed on rotary carrier RS. X-Y carrier XYS is 
driven and rotary earner RS is moved to the site on 
the first station at which step-shaped exposure is to 
be done. 

(2) Movement plate MB is driven by fiber changeo- 
ver device FC1 and moved to the point at which the 
exposure light emitted from light source LH1 is inci- 
dent onto optical ffoers LF1 (which are connected to 
exit part L01). 

(3) After positioning of wafer W, shutter SH1 of light 
source LH1 is opened. Exposure light is emitted 
from exit part L01 and the peripheral area of wafer 
W is exposed in a step shape. 

(4) After completion of exposure, shutter SHI is 
closed. The radiation of exposure light from exit 
part L01 is stopped. 

(5) X-Y carrier XYS is then driven so as to move 
rotary carrier RS to the site on the second station at 
which ring-shaped exposure is to be done. 

(6) Movement plate MB is driven by fiber changeo- 
ver device FC1 and moved to the point at which the 
exposure light emitted from light source LH1 is inci- 
dent onto optical fibers LF2 (which are connected to 
exit part L02). 

(7) Shutter SH1 of light source LH1 is opened. 
Exposure light is emitted from exit part LOl and the 
peripheral area of wafer W is exposed in a ring 
shape. 

(8) After completion of exposure, above described 
shutter SH1 is closed, and the radiation of exposure 
light from exit part L02 is stopped. 

After completion of exposure of the peripheral area 
of wafer W in the above described manner, rotary car- 
rier RS is moved to the original position. Wafer W. hav- 
ing a peripheral area which has already been exposed, 
is removed from rotary carrier RS and transported to the 
next process. 

As descrtoed hereinabove, in this embodiment, the 
arrangement of fiber changeover unit FCU and the intro- 
duction of light from one light source LH1 via optical ffo- 
ers LF1, LF2 into exit parts LOl, L02 selectively 
prevent the illumination intensity of the exposure light 
emerging from the exit parts, from decreasing, as in the 
case in which a single optical f foer is branched at one 
point and introduced into two exit parts LOl , L02. This 
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prevents the duration of wafer treatment from becoming 
long. Furthermore, it is unnecessary to increase the 
size of the light source for purposes of exposure. 

Accordingly, the present invention results in the fol- 
5 lowing desirable effects and advantages: 

(1) Some of the peripheral area of the wafer can be 
exposed in a step shape and the remainder in a ring 
shape without having to twice determine the state in 

10 which the wafer is placed. This effect is achieved by 
the present process and device by which a semi- 
conductor wafer to which a resist has been applied 
is placed on a rotary carrier positioned at a first sta- 
tion; the state in which wafer has been placed on 
is the rotary carrier and the position of a singular point 
of the wafer are determined and stored; based on 
the determined and stored state in which the wafer 
is placed, based on the determined and stored sin- 
gular point of the wafer and based on the stored 
position information about alignment marks the 
rotary carrier is moved/rotated such that the align- 
ment marks are determined; the positions of the 
alignment marks recorded on the wafer are deter- 
mined and stored; based on the determined and 
stored positions of the alignment marks, the rotary 
carrier is moved/rotated such that exposure light 
from the first exit part is radiated onto a first site on 
the wafer at which exposure is started; and, from 
the first exit part the wafer is radiated on the periph- 
eral area by moving the rotary carrier parallel to the 
wafer surface and in orthogonally intersecting 
directions. As a result, part of the peripheral area of 
the wafer is exposed in step-shape. Furthermore, 
based on the determined and stored state in which 
the wafer is placed, and based on the determined 
and stored position of the singular point of the 
wafer, the rotary carrier is moved from the first sta- 
tion to the second station and at the same time 
rotated. The exposure light from a second exit part 
is radiated onto a second site in a not yet exposed 
part of the peripheral area of the wafer at which 
exposure is started. Then, at the second station, 
the rotary carrier is rotated. Next from the second 
position at which exposure is started, the exposure 
light is radiated onto the not yet exposed part of the 
wafer, and by which thus the peripheral area of the 
wafer is exposed in a ring shape. Therefore, expo- 
sure of the peripheral area of the wafer can be done 
with few working processes and with high effi- 
ciency. In doing so, the motion and the rotation of 
the rotary carrier from the first station to the second 
station can be done individually or simultaneously. 
In the case of simultaneous implementation, the 
duration of the transition of step-shaped exposure 
to ring-shaped exposure can be shortened, by 
which the throughput is increased. 

(2) Using a single device, both step-shaped expo- 
sure and also ring-shaped exposure of the periph- 
eral area of the wafer can be done without making 
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available two exposure devices, that is, one expo- 
sure device for step-shaped exposure of the periph- 
eral area of the wafer and one exposure device for 
ring-shaped exposure of the peripheral area. This 
advantage if achieved by providing the present 5 
device for exposure of the peripheral area of a sem- 
iconductor wafer having a photoresist applied to its 
surface, wherein the device includes a rotary carrier 
on which the wafer is placed, and which rotates the 
wafer and an X-Y carrier for moving the rotary car- w 
rier parallel to the wafer surface and at the same 
time in orthogonally intersecting directions. A first 
exit part for the exposure light is located at the first 
station, which radiates exposure light onto the 
wafer on the rotary carrier which is moved by the 75 
above described X-Y carrier in orthogonally inter- 
secting directions, and which exposes the periph- 
eral area of the wafer in a step shape. A second exit 
part for the exposure light is located at a second 
station which radiates exposure light onto the wafer 2 o 
on the rotary carrier which rotates and which 
exposes the peripheral area of the wafer in a step 
shape. According to the invention, the device can 
be produced at low costs by executing exposure at 
two stations because the control systems do not 2 s 
become as large as in exposure at the same sta- 
tion. 

(3) Using a single device, both step-shaped expo- 
sure and also ring-shaped exposure of the periph- 
eral area of the wafer can be done without making so 
available two exposure devices; that is, one expo- 
sure device for step-shaped exposure of the periph- 
eral area of the wafer and one exposure device for 
ring-shaped exposure of the peripheral area. This 
advantage is achieved by the present device which 35 
exposes the peripheral area of a semiconductor 
wafer with peripheral edge prodded with a singular 
point with respect to its shape and with a photore- 
sist applied to its surface, wherein the device 
includes a rotary carrier on which the wafer is 40 
placed, and which rotates the wafer and a X-Y car- 
rier for moving the rotary carrier parallel to the wafer 
surface and at the same time in orthogonally inter- 
secting directions. A sensor is provided for deter- 
mining the state in which the wafer is placed on the 45 
rotary carrier, the position of the singular point of 
the wafer and the positions of alignment marks 
which are recorded on the wafer. Also, a control 
means is provided which, on the basis of the output 
of the sensor, drives the X-Y carrier which at the 50 
same time rotates the rotary carrier, and which con- 
trols the position of the rotary carrier and its angle 
of rotation to stipulated values. A first exit part for 
the exposure light is located at a first station which 
radiates exposure light onto the wafer on the rotary ss 
carrier which is moved by the X-Y carrier in orthog- 
onally intersecting directions, and which exposes 
the peripheral area of the wafer in a step shape. A 
second exit part for the exposure light is located at 



a second station which radiates the exposure fight 
onto the wafer on the rotary carrier which rotates 
and moves according to the edge position of the 
wafer in its radial direction and which exposes the 
peripheral area of the wafer in a ring shape. In this 
way, the peripheral area of the wafer can be 
exposed both in a step shape and a ring shape with 
high accuracy and high efficiency. Furthermore, by 
the arrangement of the second exit part which radi- 
ates the exposure light onto the wafer on the rotary 
carrier which rotates and moves according to the 
edge position of the wafer in its radial direction and 
which exposes the peripheral area of the wafer in a 
ring shape, the peripheral area of the wafer can be 
exposed with a constant exposure width even if the 
center of the wafer deviates from the center of rota- 
tion of the rotary carrier. 

(4) The area to be exposed can be subjected to 
exposure of the peripheral area with high precision 
even in the case in which with respect to the direc- 
tion of the "ori-fla" of the semiconductor wafer and 
the position of the "notch", the site has a deviation 
at which the exposure pattern is formed. This effect 
is accomplished by the present deuce described in 
paragraph (3) for exposure of the peripheral area of 
a wafer wherein the sensor consists of means for 
determining the position of the peripheral area of 
the wafer which determines the position of the 
peripheral area of the wafer on the rotating rotary 
carrier, and of alignment units which determine the 
positions of the alignment marks recorded on the 
wafer. The control means stores position informa- 
tion about the alignment marks and, based on the 
output of the means for determining the position of 
the peripheral area of the wafer, determines the 
amount of deviation of the wafer center from the 
center of rotation of the rotary carrier and the posi- 
tion of the singular point of the wafer. The control 
means controls the positions of the rotary carrier 
and its angle of rotation on the first and second sta- 
tions to stipulated values based on the amount of 
deviation, the position of the singular point of the 
wafer, the stored position information about the 
alignment marks and based on the coordinates of 
the alignment mark positions determined by the 
alignment units. 

(5) The light source part for purposes of exposure 
can be standardized, the device can be reduced in 
size and furthermore cost can be reduced by the 
device described hereinabove which includes a unit 
which introduces the exposure light into the first 
and second exit parts and consists of a light source 
part, first fibers for introducing the light, second fib- 
ers for introducing the light, a holding part which 
keeps the light incidence ends of the first and sec- 
ond fibers at a fixed distance to one another, and of 
a drive device for the holding part which drives the 
holding part. The light exit ends of the first and sec- 
ond fibers for introducing light each are connected 
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to the first and second exit parts. In the case of 
emitting the exposure light from the first exit part for 
the exposure light by means of the drive device for 
the holding part, the holding part is driven such that 
the light incidence end of the first fibers is posi- 5 
tioned in the optical path of emission from the light 
source pari In the case of emitting exposure light 
from the second exit part by means of the drive 
device for the holding part the holding part is driven 
such that the light incidence end of the second fib- 10 
ers is positioned in the optical path of emission from 
the light source part 

Furthermore, the same amount of exposure and 
the same illumination intensity, as in an arrangement 15 
having two light source parts, can be obtained. Also, an 
undesirably long treatment time can be prevented by 
changing the light over from the light source part and by 
which the exposure light is introduced via the first and 
second fibers for introducing the light into the first and 20 
second exit parts for the exposure light. 

It is to be understood that although preferred 
embodiments of the invention have been described, 
various other embodiments and variations may occur to 
those skilled in the art Any such other embodiments 25 
and variations which fall within the scope and spirit of 
the present invention are intended to be covered by the 
following claims. 

Claims 30 

1. Process for exposing and irradiating, using expo- 
sure light, a peripheral area of a semiconductor 
wafer having a peripheral edge, which is provided 
with a singular shaped point, and a surface on 3s 
which a photoresist is applied and a pattern is 
formed, said surface having unnecessary resist 
outside an area in which the pattern is formed, said 
outside area being exposed to the exposure light, 
comprising the steps of: 40 

a) determining ad storing position information 
provided by alignment marks formed on the 
semiconductor wafer; 

b) placing the wafer on a rotary carrier which is 45 
positioned at a first station; 

c) determining and storing the position in which 
the wafer is placed on the rotary carrier and the 
position of the singular shaped point; 

d) moving the rotary carrier based on the deter- so 
mined and stored position in which the wafer is 
placed, based on the determined and stored 
position of the singular shaped point of the 
wafer and based on stored position information 

of the alignment marks such that the alignment ss 
marks can be determined; 

e) determining and storing the positions of the 
alignment marks; 

f) moving the rotary carrier based on the deter- 



mined and stored positions of the alignment 
marks such that the exposure light from a first 
exit part for the exposure light is radiated onto 
a first exposure initial position on the wafer; 

g) irradiating the peripheral area of the wafer 
with exposure light from the first exit part by 
moving the rotary carrier parallel to the wafer 
surface in orthogonally intersecting directions 
causing step-shaped exposure of part of the 
peripheral area of the wafer; 

h) moving the rotary carrier from the first sta- 
tion to a second station and rotating the rotary 
carrier, based on the determined and stored 
position in which the wafer is placed, ad based 
on the determined and stored position of the 
singular shaped point of the wafer, so that the 
exposure light from a second exit part is radi- 
ated onto a second exposure initial position in a 
not yet exposed part of the peripheral area of 
the wafer; and 

i) turning the rotary carrier at the second sta- 
tion and radiating the exposure light from the 
second exposure initial position onto the not yet 
exposed part of the wafer causing ring-shaped 
exposure of the peripheral area of the wafer. 

2. A device for exposing a peripheral area of a semi- 
conductor wafer to exposure light, the wafer having 
a surface on which a photoresist is applied, com- 
prising: 

a rotary carrier (RS) on which the wafer is 
placed for rotating the wafer W; 
an X-Y carrier (XYS) for moving the rotary car- 
rier (RS) parallel to the wafer surface and, 
simultaneously, in orthogonally intersecting 
directions; 

a first exit part (L01) for the exposure fight 
which is located at a first station for emitting 
exposure light onto the wafer (W) on the rotary 
carrier (RS)which is moved by the X-Y earner 
(XYS) in orthogonally intersecting directions so 
as to expose the peripheral area of the wafer in 
a step-shape; and 

a second exit part (LQ2) for the exposure light 
which is located at a second station for radiat- 
ing the exposure light onto the wafer W on the 
rotary carrier (RS) which rotates so as to 
expose the peripheral area of the wafer in a 
ring-shape. 

3. A device for exposing a peripheral area of a semi- 
conductor wafer to exposure light, the wafer having 
a surface on which a photoresist is applied and a 
peripheral edge provided with a singular shaped 
point, comprising: 

a rotary carrier (RS) on which the wafer (W) is 
placed for rotating the waler (W); 
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an X-Y carrier (XYS) for moving the rotary car- 
rier (RS) parallel to the wafer surface and, 
simultaneously, in orthogonally intersecting 
directions; 

a sensor for determining a position in which the s 
wafer (W) is placed on the rotary carrier (RS), a 
position of the singular shaped point of the 
wafer (W) and the positions of alignment marks 
(WAM1 , WAM2) recorded on the wafer (W); 
a control means (Cnt) for, on the basis of an 10 
output of the sensor, driving the X-Y carrier 
(XYS) and simultaneously rotating the rotary 
carrier (RS), said control means controlling the 
position of the rotary carrier (RS) and its angle 
of rotation to stipulated values: is 
a first exit part (LOI) for the exposure light 
which is located at a first station for radiating 
exposure light onto the wafer positioned on the 
rotary carrier which is moved by the X-Y carrier 
in orthogonally intersecting directions so as to 20 
expose the peripheral area of the wafer in a 
step shape; and 

a second exit part (L02) for the exposure light 
which is located at a second station for radiat- 
ing the exposure light onto the wafer (W) posi- 2s 
tioned on the rotary carrier (RS), wherein said 
rotary carrier (RS) rotates and moves accord- 
ing to an edge position of the wafer in its radial 
direction so as to expose the peripheral area of 
the wafer in a ring shape. 30 

The device according to claim 3, wherein the sen- 
sor includes means for determining the position of 
the peripheral area of the wafer which determines 
the position of the peripheral area of the wafer on 35 
the rotating rotary carrier (RS), said sensor further 
including alignment units (AU) which determine the 
positions of the alignment marks (WAM1, WAM2) 
recorded on the wafer (W), wherein the control 
means stores position information about the align- 40 
ment marks (WAM1 , WAM2) and, based on a out- 
put of the means for determining the position of the 
peripheral area of the wafer (W), determines the 
amount of deviation of a wafer center from a center 
of rotation of the rotary carrier (RS) and the position 45 
of the singular shaped point of the wafer, and 
wherein the control means (Cnt) controls the posi- 
tions of the rotary carrier (RS) and its angle of rota- 
tion on the first and second stations to stipulated 
values based on the amount of deviation, the posi- so 
tion of the singular point of the wafer (W), the stored 
position information about the alignment marks 
(WAM1, WAM2) and further based on coordinates 
of the alignment mark: positions determined by the 
alignment units. 55 

The device according to one of the preceding 
claims 2 to 4, further including a unit for introducing 
the exposure light into the first and second exit 



parts (U01.LO2) which includes a light source part 
(LH1), first fibers (LF1) for introducing the light, sec- 
ond fibers (LF2) for introducing the light, a holding 
part (H1.H2) for keeping light incidence ends of the 
first and second fibers (LF1 ,LF2) at a fixed distance 
to one another, and of a drive device (FC1) for the 
holding part which drives the holding part, wherein 
the light exit ends of the first and second fibers 
(LF1 ,LF2) are each connected to the first and sec- 
ond exit parts (L01.L02), wherein, in the case of 
emitting the exposure light from the first exit part 
(LOI) by the drive device (FC1) for the holding part, 
the holding part is driven such that the light inci- 
dence end of the first fibers (LF1) for introducing 
light is positioned in the optical path of emission 
from the tight source part, and wherein, in the case 
of emitting exposure light from the second exit part 
(L02) for the exposure light by the drive device for 
the holding part, the holding part is driven such that 
the light incidence end of the second fibers (LF2) 
for introducing fight is positioned in the optical path 
of emission from the light source part. 
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